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LAMINATED S HEET FOR LINER APPLICATIONS , , 

Th^ ,^r ^oon♦u V ■ . . x . R^c'd PCT/PTO 0 8 OCT 2004 

The present invention relates to apparatus for, and a method of, making ^ 

flexible sheeting or tubing from materials consisting of or including plastic film 

webs for various uses including liners for earth formed water retainers or water 

5 distributing systems such as ponds, dams, canals, irrigation ditches and the like. 

The invention also has many other applications including the production of netting 

or mesh materials as well as land fill liners, land fill caps, large sheeting used in 

the building industry or as covers such as tarpaulins, hay, silage or grain covers, 

flexible piping or tubing, and storage tubes for moist products. These applications 

1 0 are exemplary in nature and other applications could equally exist. Depending on 

the application, the sheeting may be water impermeable or not. 

The following description is given primarily in relation to the intended use 

as a liner for earth formed water retaining or distributing systems, however, it 

should be borne in mind that many other potential applications for the invention 

1 5 exist. It is generally well known that significant amounts of water is lost from such 
earth formed water retaining or distributing systems either by seepage through 
the base region or by evaporation from the water surface, particularly In hotter 
climates. The solution to this problem up uritil now has been to provide a water 
proof base liner formed from concrete or periiaps some flexible material such as 

20 rubber or, In the case of canals and irrigation ditches, to pipe the water flow 
underground using any available form of piping. It is also known to make 
relatively large sheets of plastics material for use as liners by on-site welding or 
gluing of large plastic panels. Such on-site welding or gluing has certain 
disadvantages including that it is awkward and cumbereome to undertake. All 

25 such an-angements have been found to be relatively expensive and have been 
undertaken only to a very limited extent. It has in fact been more often accepted 
that a certain amount of water loss from such earth fonned water retainers / 
distribution systems was unavoidable and therefore should be tolerated. This 
view is Increasingly becoming less acceptable partlculariy as the cost of water 

30 increases and with increasing recognition of the environmental damage caused 
by ground water seepage. 

The objective therefore of the present invention is to provide an improved 
and relatively inexpensive method of making from plastics material film web, 
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sheeting, tubing or net like materials for various ^PP''^^*'^*^^|^||^||g]^i2'P^^ 
no joining of separate sections by welding or gluing. PrefeSbly, but not^ ^ 
exclusively, the method may be a aimed at producing liners for land fill sites, 
water retaining applications and for water distributing applications. The present 
5 invention also aims to provide apparatus for carrying out the method of the 
invention as well as various product applications for the materials produced by 
the methods and apparatus of this invention. 

According to a first aspect of the present invention, apparatus is provided 
for making flexible laminated material either perforated or not perforated from web 

10 material, said apparatus including frame means having a laminated material take 
off mechanism associated therewith, and web material dispensing means for 
dispensing at least one first flexible plastic material film web in a first direction, 
wrapping means for wrapping at least one second flexible plastic material film 
web around the laminated material take off mechanism of said frame means to 

15 form said flexible laminated material with said first and second film webs being at 
least partiajly adhered to one another as said take off mechanism progressively 
removes said laminated material from the frame means. The term "web material" 
above is intended to include elongate sheet and preferably includes plastic film 
material. The apparatus thus described enables flexible tubes or sheet material 

20 of multiple layers adhered to one another whether continuous or in a net or mesh 
like form to be produced of theoretically any desired length by an easy and 
inexpensive method. Moreover, the width of the material produced can also 
theoretically be increased to any desired width. If desired the tubular material 
produced may be cut longitudinally so that it can be used as a single thickness 

25 sheet. It may also be used as a double thickness, or alternatively it may be used 
in tubular form. When used as a liner, water may be permitted to flow through the 
tubular structure or alternatively over the liner. Moreover, if the tubing or sheeting 
is produced in situ, water may be used to hold the liner in Its end desired position. 
Preferred features of this aspect of the invention may be as defined in 

30 claims 2 to 29 inclusive annexed hereto, the subject matter of which is hereby 
made part of the disclosure of this specification. 

In accordance with a further aspect of this invention, a method of making 
flexible laminated material from web material including dispensing at least one 
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first flexible plastics material film web in a first direction and wrapping at least one 
second flexible plastic material film web in a plurality of spiral windings about a 
frame means to form said flexible laminated material by overlaying at least 
portions of the first film web with the second film web with said first and second 
5 film webs being at least partially adhered to one another while simultaneously 
moving the laminated material on said frame means towards a discharge zone 
from said frame means. 

Preferred features of this aspect of the invention may be as defined in 
claims 31 to 42 Inclusive annexed hereto, the subject matter of which is hereby 

1 0 made part of the disclosure of this specification. 

In accordance with a still further aspect of this invention, a method of lining 
a canal or the like is provided, the method including making a tubular liner 
material formed by spirally wound layers of at least one plastic film web with said 
layers adhered to one another, and laying said liner material along said canal. In 

15 the foregoing and hereinafter, the term canal is intended to include any earth 
formed or othenA/ise porous ditch, gutter or the like intended to convey water such 
as irrigation ditches. 

Preferred features of this aspect of the invention may be as defined in 
claims 42 to 47 inclusive annexed hereto, the subject matter of which is hereby 

20 made part of the disclosure of this specification. 

In accordance with a still further aspect of this invention^ there is provided 
a method of lining an earth formed water retaining means including making 
tubular liner material formed by spirally wound layers of at least one plastic film 
web with said layers adhered to one another, and laying said liner material in said 

25 retaining means. Preferably the tubular lining material is cut to form a single 
sheet prior to being laid in said retaining means. 

In another aspect of this invention a net or mesh material is formed from a 
plurality of longitudinally disposed and laterally spaced webs interconnected by at 
least one spirally wound web formed into longitudinally spaced windings 

30 transversely disposed to said longitudinally disposed webs. Preferably a tubular 
form of the net or mesh material may be cut longitudinally to form at least one flat 
sheet of said net or mesh material. 
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In yet another aspect, a dam, pond or canal liner Is provided formed by a 
liner material being spirally wound in overlapping layers of at least one plastic film 
web with said layers being adhered to one another. Conveniently, further 
preferred features of this aspect may be as defined in claims 53 to 55 inclusive 
5 annexed hereto, which claims are hereby incorporated in the disclosure of this 
specification. 

In a still further aspect, the present invention provides a laminated film 
material formed from at least one plastic material web wound in overlapping spiral 
layers with said layers being adhered to one another to form a tubular structure, 
10 the thus formed tubular structure being cut longitudinally to form at least one flat 
sheet. 

A still further aspect of this invention provides a flexible laminated material 
formed by at least one first flexible plastic material film web extending in a first 
direction and at least one second flexible plastic material film web spirally wound 

15 in a plurality of windings transversely crossing said at least one first flexible 
piastjc material film web with each of said first and second film webs being at 
least partially adhered to one another to form said flexible laminated material. 
Preferred features of this aspect maybe as defined in claims 60 to 64 inclusive, 
the subject matter of which claims being thereby incorporated into the disclosure 

20 of this specification by this reference thereto. 

Another aspect of this invention provides a laminated film material being 
formed from at least one plastic material web wound in overlapping spiral layers 
with said layers being adhered to one another to form a tubular structure, the thus 
formed tubular structure being cut longitudinally to form at least one flat sheet, 

25 Conveniently the aforesaid laminated material further includes at least one 
internal socket adapted to receive a flowable substance to act as a weight. Such 
a laminated material may have many applications including acting as a cover for 
building site applications, for pools or for silage pits. When acting as a cover the 
material may include at least one internal pocket adapted to receive a flowable 

30 material, for example water, to act as a weight. In an alternative preferred 
arrangement the initially formed tubular structure of the laminated material may 
be cut transversely with the transverse open ends being transversely sealed to 
define an internal closed cavity. Means to introduce or remove a flowable 
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material (for example water), such as a spout with a closure cap, may be at least 
partially filled with the flowable material to act as a weight. Any desired division of 
the internal cavity may be made to provide a variety of space configurations that 
could act as weighted zones for the cover arrangement. Possible uses for such a 
5 cover arrangement might include swimming pool covers and covers for silage pits 
and the like. 

Further preferred aspects of this invention will become apparent from the 
following description given in relation to the accompanying drawings, in which: 

Fig 1 is a schematic perspective view of one preferred embodiment of this 
10 invention; 

Fig 2 is a schematic perspective view of a further preferred embodiment of 
this invention; 

Fig 3 is a schematic view similar to Fig 2 and showing a still further 
preferred embodiment for making net or mesh material; 

15 



Amended Sheet 
IPEA/AU 



5 

Fig 3a is a schematic view of apparatus for producing string or tiiread like 
material from a plastic material film web; 

Fig 4 is a schematic illustration of laminated film made in accordance with 
the present invention used as a silage or other pit cover or as a pool cover; and 
5 Fig 5 is a schematic illustration similar to Fig 4 showing the laminated film 

in a possible alternative cover embodiment. 

Fig 1 of the annexed drawings illustrate schematically apparatus 10 for in 
situ production and pladng of a liner 11 into a canal 12 or the like. It should be 
. appreciated that many other applications of the principles of this invention are 

10 equally possible. For example, the apparatus need not be used in situ but could 
be used In a factory site to produce and store laminated material for subsequent 
use as a liner, or some other application as described in this specification. 

Referring to Fig 1, the illustrated apparatus 10 is arranged to straddle the 
canal 12 into which the liner 11 is placed. The apparatus 10 includes a support 

15 frame structure 13 supported by transport means 14 located on either side of the 
canal 12. The transport means 14 may be an endless track crawler system as 
illustrated, wheels, or any other suitable means. The transport means 14 is 
driven such that the apparatus 10 moves along the canal 12 in the direction of 
arrow 1 5. Depending from upper arms 1 6 of the support frame structure 1 3 is the 

20 liner forming apparatus 17 being free of obstructions at its lower end so that the 
liner 1 1 can be discharged downwanJIy therefrom either in tubular form or being 
cut longitudinally to fomi a single sheet. The liner forming apparatus 17 includes 
a frame means 18 with liner take off means 19 extending down each outer side 
thereof. In the illustrated embodiment, the take off means includes a pair of 

25 endless conveyors 20, 21 with outer runs 22, 23 moving downwardly in the 
direction of arrows 24. In one practical embodiment, the oinveyore 20, 21 may 
be fomied by endless chains each carrying a plurality of transversely disposed 
plates forming the surface of the conveyor. It will of course be appreciated that 
other constaictlons are also possible, Each of the conveyors 20, 21 may 

3d conveniently be driven from a central drive motor (not shown) mounted from the 
cross bar 31 with cooperating chain drives (also not shown) extending to the 
conveyors 20, 21 whereby the conveyors 20, 21 are driven at the same speed. 



The frame means 18 includes a pair of spaced and downwardly depending 
support bars 25, 26 with a transverse wall stmcture 27 extending tiierebetween. 
The wall structure 27 may present either a flat outwardly facing surface or a 
convexly curved surface 28, 29 as illustrated. It should be appreciated that a 
continuous wall structure 27 as illustrated is not essential and, for example, it 
could be replaced by roller means to provide support for the film webs being laid 
to produce the liner as described hereafter. The roller means may be a single 
roller or a plurality of rollers disposed between the support bars 25, 26 for the 
conveyors 20, 21. 

The liner forming apparatus 17 further includes plastic film web wrapping 
means 30 which is conveniently mounted on a carriage (not shown) arranged to 
travel in an orbit identified by an-ows 32 around the frame means 18. The 
carriage may conveniently have provision for rotatably mounting a plurality of rolls 
33 of plastic film web or other material webs suitable for making a suitable liner 
1 1 . Preferably, the film web used will have adhesive properties, either Inherent 
(by virtue of the nature of the resin or resins used to produce same) or else by the 
addition of substances such as polyisobutene during the manufacturing process. 
The adhesive nature of the film web may be improved by heating the film. 
Alternatively the carriage may also carry adhesive application means to apply 
adhesive to the film immediately prior to depositing the film onto the liner forming 
apparatus 17. It is preferred that at least one film layer utilised In the liner 11 
produced will be a low density polyethylene layer that has been pre-stretched to 
beyond its yield point to increase its length and decrease its thickness. Such 
films will increase the toughness and durability of the liner produced. 
Conveniently, the carriage may also carry a press roller 34 to press film webs 
against previously applied film layers to ensure that the layers of the liner 
produced do adhere to one another. Preferably the arrangement of film web 
layers is such that the outer two layers of the liner 1 1 are not self adhesive but the 
inner, layers may be self adhesive or Include reinforcing layers such as a 
reinforcing mesh web. If desired the film used to produce one surface of the liner 
may be a different colour to the film used to produce the other surface of the film. 
If desired, heat sealing means 35 may be provided to heat seal all layers of the 
liner together along longitudinally extending spaced lines as the liner 1 1 exits 



• from the liner forming apparatus 17. Similar heat sealing devices may be 
provided on the reverse side of the apparatus not illustrated In the drawing. If 
desired, all layers of the liner produced may be heat sealed together 
circumferentially around the tubular structure produced. Moreover a heat sealing 

5 and liner cutting device 36 may be provided to optionally cut the liner 1 1 along a 
longitudinal line 37 to form same into a single sheet with the lateral edges heat 
sealed together. 

In the illustrated embodiment, a liner 11 may be produced by moving the 
carriage of the film web wrapping means 30 about the frame means 18 and 

1 0 simultaneously moving the laid layers of film downwardly by operatton of the take 
off means 19 whereby multiple layers of spirally wound film are produced to form 
a tubular liner 11 or, if desired, a single layer liner by cutting the tubular liner 11 
as described above. Once fully installed in a canal 12 or the like, water may be 
caused to flow, either through the tubular structure of the liner, or over the liner 

1 5 when either doubled or of single thickness. Moreover, water may be used to hold 
the liner in position when desired. 

It will be appreciated that many variations of the apparatus just described 
are possible and could be used depending on the circumstances and 
requirements without departing from the principles of this invention. For example, 

20 the apparatus may be built enabling the distance between the take off conveyors 
20, 21 to be adjusted thereby enabling the width of the liner 1 1 produced to be 
increased or decreased as may be desired. In applications where it is desirable 
to weigh down the finished liner sheet, welding may be used to create 
compartments on the finished web into which compartments water or similar may 

25 be added between the laminated sheets, after which the compartments may be 
sealed by any convenient means, such as welding or tape. A still further 
possibility is to arrange in the liner or other product produced, layers of film webs 
cross vwse to the film webs laid by the film web wrapping means 30. This might 
be achieved by placing a line of horizontal mandrels at the top of the frame and 

30 casting off film therefrom in a downwards direction as the liner is produced. This 
form of construction will Improve the strength of the liner, or other product 
produced, in both the longitudinal and transverse directions. 
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Referring now to Fig 2, a possible alternative arrangement of apparatus for 
performing the present invention is illustrated. It will of course be appreciated that 
features disclosed and described with reference to Fig 1 could also be employed 
in the arrangement of Fig 2 and vice versa. As shown in Fig 2, the apparatus 

5 Includes a frame structure 50 having spaced side upright members 51 ,52 and an 
upper cross bar 53. Vertically disposed endless conveyors 54,55 are supported 
from the frame structure 50 each of which have outwardly facing conveyor runs 
56.57 that in use move downwardly at the same speed. The apparatus further 
includes a pair of vertically spaced guide tracks 58,59 supported from the upright 

10 members 51,52 that mount drivable caniage means 61 and 62 that are moved 
along the guide tracks 58,59 in the direction of an-ow 63,64. The drivable 
carriage means 61,62 carry between them rolls of plastic material film 65 and 66 
to be dispensed around the conveyor runs 56,57. Thus, as the rolls 65,66 move 
around the guide tracks 58,59, the film web is dispensed therefrom around the 

15 conveyor runs 56,57 which are simultaneously moved downwardly. The film 
webs are thereby laid in overlapping spirals 67 to fomi a tube of overlapping web 
material adhered to one another. While two dispensing rolls have been 
illustrated, the arrangement will work with one roll alone or more than two rolls as 
may be needed depending upon the end product to be produced. 

20 As is further shown in Fig 2, spaced driven shafts 68 and 69 cany further 

rolls 70,7.1 ,72,73,74 and 75 of plastics material webs. Each web is passed over 
one of a pair of idler rollers 76 to travel downwardly therefrom. In the 
arrangement illustrated, the longitudinally downwardly extending webs 78, 79, 80, 
81 and 82 are located inwardly of the spirally wound layers 67 dispensed from the 

25 rolls 65,66. If considered desirable, a second lower set of driven shafts 83 and 84 
carrying further rolls 85, 86, 87, 88, 89 and 90 of plastics material webs may be 
provided to lay a second web over idler rollers 91, 92 overtapping the first webs 
78, 79, 80, 81 and 82 respectively. It will of course be appreciated that two or 
more vertically spaced sets of transverse (or spiral laying) film dispensing stations 

30 could be utilized whereby the longitudinally extending film webs could be 
sandwiched between two or more spirally wound layers. 

A pair of press rollers 93,94 may be provided to press the various layers 
together and if considered desirable other aspects as described with reference to 
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Fig 1 might also be Included. For example, a divider member may be provided 
internally of the tube formation being produced against which pressure rollers 
93,94 may work. Such a divider member may be supported from below if the 
tube of laminated material is to be longitudinally cut by suitable sen/ing means, or 
5 from above if it is not. Moreover, appropriate heat seal equipment or adhesive / 
gluing equipment could also be used as may be desired from time to time. It will 
of course also be appreciated that the apparatus disclosed and described above 
relative to Fig 2 may be utilized to produce laminate film longitudinally extending 
webs that are spaced from one another in a transverse direction, at least partially 
10 or fully overlapping in transverse directions or may omit the longitudinally 
extending webs altogether. For the sake of clarity, the drive means for the 
various rollers and driver shafts canying the film web rolls or roils of otiier desired 
web materials, have been omitted from the drawing and the description as they 
do not form part of this invention. 
15 Fig 3 is an arrangement similar to Fig 2 except that single rolls of film 

material 56,57 have been replaced by multiple vertically spaced rolls 95,96,97,98, 
99 and 100 of web material which are laid In spirals 111 similar to that of the 
webs from rolls 56,57 but which are spaced vertically from one another to form a 
tube of mesh or net material 110. In the embodiment illustrated, the vertical webs 
20 are arranged outwardly or on either side of the spirals 111 but it will be 
appreciated that the reverse is also possible and other possible variations could 
also be included. As with the preceding embodiments, the features previously 
disclosed and described may also be utilized with this embodiment. Moreover, it 
is possible to run at least some or all of the web strip from the rolls 95 to 100 and 
25 70 to 75 through one or more eyelets 1 20 from a roll 1 21 of film web material 1 22 
as shown in Fig 3a to form same into a thread like material 123. As shown In Fig 
3a, the thread like material 123 may be stored on a roll 124 for later use or 
altematively. the production means can be included In the apparatus for 
producing the laminate material. It will of course be recognized that the cross- 
30 over points between the longitudinally extending webs or thread like material and 
the spirally wound webs or thread like material may be adhered to one another 
using adheslves or heat sealing techniques. 
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Referring to Figs 4 and 5, various preferred embodiments of covers for pits 
or pools are shown made from laminated material produced as described above. 
The pit may be used for silage making or for any other storage purpose. The pool 
130 may be a swimming pool or any other water holding dam, pond or the like. 
5 The base of the pit or pool may be covered by a sheet of laminated material 131 if 
the underlying surface or base material is porous such as earth. The cover 132 
for the pit or pool may, as shown in Fig 4 be formed by a sheet of laminated 
material 133 made in accordance with this disclosure with integrally fonfned 
flexible pipes 134 fonmed between heat seal lines 135. In Fig 4 longitudinally 

10 extending pipes 134 are illustrated, however, one or more transverse pipes 134 
may also be provided including at the longitudinal ends of the cover 132. 
Appropriate fittings of a conventional nature including connection nozzles, taps, 
bungs or the like may also be provided to enable filling of or emptying each of the 
pipes 134 with water from a hose 136 or other water supply connection means. 

15 As is shown in Fig 4 the cover 132 might be supported on a stand 137 to be for 
storage or dispensing purposes but such a stand 137 is not essential. Fig 5 
Illustrates an alternative where the laminated material 133 may be formed as a 
tube with heat sealed edges and a water supply connection so that the space 138 
might be filled or partially filled with water. It will of course be appreciated that 

20 many variations of covers of this type might be used utilizing laminated material 
as described in this specification. 



